


























































































































































































































































































































































































































































































































































































































Sample        
  MD n sd  BL n sd 
Middle Stone Age (MSA)  8.75 4 0.44  7.17 4 0.52 
Middle Paleolithic (MP) 9.23 7 0.27  7.50 7 0.58 
Iberomaurusian  (IBM) 8.38 4 0.53  7.72 4 0.41 
Early Upper Paleolithic (EUP) 8.77 10 0.37  7.11 11 0.43 
Late Upper Paleolithic (LUP) 8.20 5 0.58  7.10 5 0.35 
American Whites 7.80 133 0.42  7.34 133 0.46 
Australian Aboriginals 8.19 179 0.53  7.71 185 0.51 
South Africans 8.22 35 0.50  7.13 38 0.39 









Fossil specimens        Site specimen side MD BL Reference 
Middle Stone Age (MSA) Sibudu cave 2931CA 15 HUM. TO 2 R 4.9 4.3 This paper  Die Kelders AP 6290 L 5.1 4.8 Grine, 2000 
Middle Paleolithic (MP) Qafzeh Qafzeh 10 R 4.2 4.4 Tillier, 1999 
Iberomaurusian  (IBM) Afalou-bou-Rhummel Afalou 4 L 4.6 4.0 Voisin et al. 2017 
Afalou-bou-Rhummel Afalou 16 L 4.6 4.6 Voisin et al. 2017 
Early Upper Paleolithic (EUP) 
Gravettian 
Lagar Velho Lagar Velho 1 




Late Upper Paleolithic (LUP) 
Magdalenian 
Le Figuier Le Figuier 1 R 4.2 4.3 Bailey, pers. comm. 
Late Upper Paleolithic (LUP) 
Epigravettian 
Grotte des enfants GE 2 




Arene Candide AC 6 R 4.6 4.2 Formicola, pers. comm. 
Arene Candide AC 8 L 4.3 4.3 Formicola, pers. comm. 
 
Extant populations          
  side MD n sd  BL n sd References 
American Whites R 4.07 133 0.32  3.85 133 0.37 Black, 1978 
Australian Aboriginals R 4.43 36 0.39  4.26 26 0.34 Margetts and Brown, 1978 
South Africans R 4.22 23 0.35  3.82 23 0.35 Grine, 1984 



























2931CA 15 HUM. 
TO 2 4 11.52 35.34 45.67 0.25 7.69  
Neandertalsb(3) 1-3 12.89 ± 3.07 (9.91-16.05) 
40.05 ± 0.76 
(39.18-
40.53) 
57.40 ± 5.85 
(50.65-
61.06) 
0.22 ± 0.04 
(0.20-0.26) 
6.52 ± 1.08 
(5.70-7.74) 1.08 
Neandertal(1)c 5 10.86 42.62 53.57 0.2 5.8 
La Madeleine 4 
LUP d 3-4 10.16 18.94 31.66 0.32 12.04  













RHS(4)c 4 8.53 ± 2.59 (5.55-10.81) 
21.95 ± 3.40 
(18.22-
25.60) 
37.49 ± 4.55 
(33.15-
43.37) 
0.22 ± 0.04 
(0.17-0.27) 
7.98 ± 1.33 
(6.36-9.51) -0.21 
RHS(9)e 5 4.78 ± 1.13 (3.12-6.19) 
16.35 ± 2.63 
(12.21-
19.93) 
22.98 ± 3.31 
(16.89-
27.43) 
0.21 ± 0.03 
(0.15-0.26) 




aBased on Molnar (1971).   
bForAbriSuard S14 and Spy VI see Bayle (2008); for Roc de Marsal see Bayle et al. (2009). 
cFabbri et al. (2016). 
dBayle (2008).   







Fossil specimens Site  specimen side MD BL Reference 
Middle Stone Age (MSA) Sibudu cave 2931CA 15 HUM. TO 1 L 8.9 7.2 This paper  Die Kelders AP 6246 L 8.1 6.8 Grine 2000  AP 6291 L 9.1 7.9 Grine 2000  Diepkloof Rock 
Shelter 
DRS 3 L 8.9 6.8 Verna et al. 2013 
Middle Paleolithic (MP) Qafzeh Qafzeh 10 R 9.2 7.8 Tillier 1999  Qafzeh 14 L 9.1 6.8 Tillier 1999 
Qafzeh 21 L 9.3 7.1 Tillier 1999 
Qafzeh 12 R 9.3 7.1 Tillier 1999 
Qafzeh 4 R 8.8 7.8 Tillier 1999 
Qafzeh 15 R 9.2 8.5 Tillier 1999 
Skhul  Skhul  1 R 9.7 7.4 Tillier 1999 
Iberomaurusian  (IBM) Afalou-bou-Rhummel Afalou 4 L 8.1 7.2 Voisin et al 2017 
Afalou 16 L 9.1 7.8 Voisin et al 2017 
Afalou 19 R 8.4 8.2 Voisin et al 2017 
Afalou 41 R 7.9 7.7 Voisin et al 2017 
Early Upper Paleolithic (EUP)       
Aurignacian Brassempouy Brassempouy 112  L 8.4 7.8 Henry-Gambier 2004 
 Isturitz 2000 Isturitz 1 R 8.1 7.1 Henry-Gambier 2004 
 Cueva del Castillo  CDC 2 R 9.0 7.0 Henry-Gambier 2004 
La Quina La Quina 761 R 9.0 7.2 Henry-Gambier 2004 
 Bacho Kiro BK 1124 L 8.8 7.5 Henry-Gambier 2004 
Early Upper Paleolithic (EUP)       
Gravettian Lagar Velho  Lagar Velho I R 8.4 7.3 Hillson and Trinkaus 2002 
 Grub/Kranawetberg G/K1 R 8.5 6.6 Teschler-Nicola et al. 2004 
 Borsuka Cave C7/682 L 8.9 6.3 Wilczyński et al. 2014 
 Kostenki Kostenki 3 - 8.9 6.75 Wilczyński et al. 2014 
 Kostenki Kostenki 4 - 8.7 7.35 Wilczyński et al. 2014 
 Sunghir Sunghir 3 R - 7.3 Trinkaus et al. 2014 
Late Upper Paleolithic (LUP)       
Epigravettian Grotte des Enfants GE2 R 8.4 6.9 Henry-Gambier 2001 
 Grotta Maritza GM L+R 8.0 7.0 Favati-Vanni 1964 
















Formicola. pers. comm.; 
Formicola 1986 
Late Upper Paleolithic (LUP)       
Magdalenian Galeria da Cisterna L12-220 R 9.0 7.7 Trinkaus et al. 2011 
 
   
29 
	
Figures 
Figure 1. Stratigraphy of the MSA site Sibudu Cave (KwaZulu‐Natal, South Africa). 
PGS and BS5 layers are in colour.  
 
30 
	
Figure 2. Three dimensional digital models of: a) 2931CA 15 HUM. TO 1 (lower left 
first deciduous molar, Ldm1); b) 2931CA 15 HUM. TO 2 (lower right central deciduous 
incisor, Rdi1). The black bar is equivalent to 1 cm. B, buccal; D, distal; L, lingual; M, 
mesial; O, occlusal. 
 
31 
	
Figure 3. Boxplot of the variability in dm1 MD diameters for each group considered. 
MP: Middle Paleolithic; MSA: Middle Stone Age; EUPA: Early Upper Paleolithic 
Aurignacian; EUPG: Early Upper Paleolithic Gravettian; LUP: Late Upper Paleolithic 
(Epigravettian and Magdalenian); IBM: Iberomaurusian; EHS: Extant Homo sapiens. 
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Figure 4. Bivariate plots comparing the dental dimensions (MD and BL diameters) of 
(a) 2931CA 15 HUM. TO 1 (Ldm1) and (b) 2931CA 15 HUM. TO 2 (Rdi1) to those of 
Late Pleistocene fossil specimens and extant samples. Specimens included and 
references are listed in Tables 1, Table 2 and Appendix. The polygons encompass the 
variability of each group. The dashed line represents the standard deviation of the 
total sample of EHS. The EUP group includes both Aurignacian and Gravettian 
samples. 
 
 
